Insulin-like growth factor I receptor levels during the lactogenic cycle in rat mammary gland Mammary gland provides a useful model for studying, both in vivo and in vitro, the regulation of cellular growth and differentiation. Mammary growth is directly regulated by steroid and polypeptide hormones. However, these hormones also influence cell proliferation by stimulating the autocrine and/or paracrine release of positive or negative growth regulators (1, 21. Recently, the involvement of several growth factors in the process of growth and differentiation has been described [3-51. Somatomedin C or insulin-like growth factor 1 (IGF-lj, a polypeptide growth factor closely related, both structurally and functionally, to insulin and IGF-11, is capable of stimulating DNA synthesis and growth in a variety of cells, including mammary epithelial cells in culture [6]. Like other polypeptide hormones, IGF-I binds to specific surface receptors in the first of a series of events leading to biological action. Recently, we have demonstrated the presence of IGF-I receptors in rat mammary gland membranes, their nature being verified by their affinity and specificity (S. Lavandero, J. F. Santibaiiez, M. P. Ocaranza & M. Sapag-Hagar, unpublished work) . In the present study we describe the physiological evolution of such receptors during the proliferation-differentiation-regression cycle (pregnancy, lactation and involution) in rat mammary gland.
Mammary gland membranes were obtained from Sprague-Dawley rats at pregnancy, lactation and involution, by cellular fractionation of the mammary tissue [7]. Iz51-IGF-I was prepared essentially as described by Hunter et al. [8] . Protein concentration was determined by the method Lowry et ul. [ 9 ] . The binding of 1251-1GF-I was carried out by incubating the membrane fraction (100-400 pg of protein) Membranes were incubated with lz'I-IGF-I ( 100 000 c.p.m.) and increasing amounts of unlabelled IGF-1 for 16 h at 4°C. Data show the mean of six or three independent experiments with triplicate incubations. Fig. 1 shows changes of high-affinity '2SI-IGF-I receptors at a physiological concentration of the IGF-1 ( 2 ng/ml) at different periods of lactogenic cycle. The specific binding of '251-1GF-I is already high by the third day o f pregnancy reaching its maximum values the fifth day of pregnancy (90 fmol/mg of protein). During middle and late pregnancy, the specific binding falls sharply t o an average level which is only 45% o f the maximum. However, during lactation and involution, IGF-1 binding reaches a value comparable to that in the virgin state which is 22% of maximum. The variations in high-affinity IGF-l receptor levels observed during mammary gland development run parallel with the proliferative stage of the gland. In early pregnancy, the proliferative capacity of mammary gland is high and high-affinity IGF-I receptor levels reflect this dynamic state. However, these receptor levels decline as the proliferative capacity of the gland becomes static. It is important to point out that IGF-I receptors in mammary gland are only present in the epithelial mammary cells; adipocytes do not have these receptors
It is concluded that high-affinity specific IGF-1 receptors are present in mammary gland during the lactogenic cycle; this supports previous reports showing an action of IGF-1 during mammary gland growth.
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To describe the overall structure of a protein or domain it is usual t o give the number of a-helices and p-sheets it contains. However, in proteins that have been studied by X-ray crystallography at high resolution, far more information can be extracted at this level of structure. First, there are often substantial differences in hydrogen bonding between helices or strands, especially at the ends [ 1, 21. Secondly, several common non-secondary structure features have been identified, that may be collectively called loop motifs, on the basis of their patterns of inter-main-chain hydrogen bonds 13).
In previous work we described 13, 41 how inter-main-chain hydrogen bonds can be displayed on a smoothed a-carbon plot by the use of coloured lines joining together appropriate averaged a-carbon atoms. In Fig. I we show that it is possible to present such hydrogen bonds in relation t o the primary structure. This is likely to be especially useful for Inter-main-chain hydrogen bonds are represented as pipe-like features between appropriate residues, which connect at the right or the left of each box depending on whether the NH or CO group is involved. Two regions of dihydrofolate reductase have been chosen: residue numbers 23-36, which mainly consist of an a-helix, and 59-76, which exhibit two strands of a parallel P-sheet with two /I-turns between them. Note that a rectangular box has been drawn at the centre of the bonds forming the parallel 8-sheet so that this feature can be readily identified. Hydrogen bonds are defined according to the criteria recommended by Baker & Hubbard [6] . The picture is a photograph, in black and white, of the colour graphics screen o f a Whitechapel CG-1 workstation. Programs are in the computer language C. The original protein co-ordinates are from X-ray crystallography work by Bolin et ul. 171.
